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(bending), 738 (bending), and 703 cm -1 (bending). C=C peaks also pragmatic at 1100 cm -1 (bending). UV/Vis spectrum was recorded in DMSO quantitatively (200-800 nm), and the λmax was found at 272.0 nm which is due to the π-π * transition of the imine functional group (C=NH) in title molecule 3 ( Figure S3 a and b).
Figure S1:
1 H-NMR spectrum of 2-NBBSH (3).
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Figure S2: 13 C-NMR spectrum of 2-NBBSH (3).
Figure S3: (a) FTIR, and (b) UV spectrum of 2-NBBSH (3).
S4 (E)-Nˊ-(3-nitrobenzylidene)-benzene-sulphonohydrazide (3-NBBSH, 4):
The title molecule 4 has N-H, and aromatic C-H protons. One NH proton shows doublet at δ 2.51 (J = 2.1 Hz) while aromatic protons observed magnificently at their low field region δ 7.63-8.36.
The purity of this compound gave a good spectrum which helped us to recognize the available proton in the molecules using chemical shift (δ), and coupling constant (J) values. Both of phenyl groups have nine protons that appeared in different signals i.e. one singlet observed at δ 8.06 shows one proton, one of these may be due to CH=N. A multiplet, double doublet, doublet, doublet, doublet-triplet, and triplet at δ 8. 36-8.33, 8.21, 8.00, 7.90, 7.68, and 7.63 shows nine protons with J = 8. 1, 2.3, 7.7, 7.8, 10.6, 7.6, and 7.7 respectively in the title molecule 4. 13 C-NMR spectrum was also evaluated and all the aromatic carbon atoms were found in the aromatic region ( Figure S 4 C=C peaks also pragmatic at 1185 cm -1 (bending). UV/Vis investigation was conducted in DMSO quantitatively (200-800 nm), and the λmax was found at 275.2 nm which is due to the π- 
S7 (E)-Nˊ-(4-nitrobenzylidene)-benzene-sulphonohydrazide (4-NBBSH, 5):
The designed compound 5 has N-H, and aromatic C-H protons. One NH proton shows triplet at δ 2.51 (J = 2.3 Hz) while aromatic protons pragmatic superbly at their low field region δ 7.63-8.25.
The purity of this molecule gave a good spectrum which helped us to distinguish the available proton in the molecules using chemical shift (δ), and coupling constant (J) values. Both of phenyl groups have nine protons that appeared in different signals i.e. one singlet observed at δ 8.03 shows one proton, one of these may be due to CH=N. A multiplet, double, doublet, triplet, and triplet at δ 8. 25-8.22, 7.90, 7.82, 7.67 , and 7.63 shows nine protons with J = 7.7, 8.6, 7.3, and 7.7 respectively in the designate molecule 5. 13 C-NMR spectrum was also evaluated and all the aromatic carbon atoms were found in the aromatic region ( Figure S7 and 8) . In order to find out the functional groups present in molecule 5, IR spectroscopy has been recorded at 4000 -400 cm -1 . The denoted peaks at 3195, 2897, 1600, 1520, 1480, 1365, 1198, 1079, 915, 845, 730, 698, 595 cm -1 that assigned for the presence of N-H (stretching and wagging), C=N (stretching), S=O(stretching), and C-H (rocking). C=C peaks were reported at 1100, and 1079 cm -1 (bending).
UV/Vis investigation was experienced in DMSO at 200-800 nm, and the λmax was found at 314.8 nm which is due to the π-π * transition of the imine group (C=NH) present in the molecule Spectroscopy, which is presented here in Figure S10 .
S10
Figure S10: UV spectrum of 3-NBBSH and 3-NBBSH-Hg 2+ .
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Detection of Hg 2+ by ICP-OES:
Toxic metallic cation, Hg 2+ detection was confirmed using conventional method such as Inductive coupled plasma atomic emission spectroscopy (ICP-OES). The prepared 3-NBBSH sample was also measured with digested standard chemicals [HNO 3 (4.0 mL) + HCl (4.0 mL) + HClO 4 (1.0 mL)] for the detection of Hg 2+ by ICP-OES usual method and found rational results ( Figure S11a and Figure S11b ; and Table S6 ). 
